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The two steels, which will be indicated with the letters A and B
respectively, had the following chemical composition :

A                     B

Carbon...................................... 0.21 per cent.     0.34 per cent.

Manganese...................................   0.94 per cent.     0.96 per cent.

Silicon.......................................   0.19 per cent.     0.19 per cent.

Sulphur......................................   0.03 per cent.     0.02 per cent.

Phosphorus...................................   0.07 per cent.     0.06 per cent.

Copper......................................         traces                traces

Arsenic......................................         traces                traces

The two steels can evidently be considered as differing only in per-
centage of carbon inasmuch as the differences in all the other elements are
within analytical accuracy.

The next to last column in the tables on pages 230 and 231 notes
the figures showing microstructure of the various samples at an enlarge-
ment of 80 dia. after etching with a solution of nitric acid in amyl
alcohol. The last column lists the figures reproducing the appearances
of the tension and bending test-pieces. In these latter figures the two
tension tests shown on the left are those broken under a gradual pull,
while the two at the right are those broken under longitudinal impact.
The slow bend test is. shown above in the center while below is the
fracture of the piece broken by the Charpy impact pendulum.

It is easy to see that all the numerical data contained in the two tables,
as well as all the structures reproduced in the fourteen corresponding
figures find a clear interpretation in the considerations developed in this
chapter and in the preceding ones.

The general fact may again be pointed out from these two examples
that the differences between the effects produced by annealing and those
produced by quenching are less remarkable the lower the carbon content,
all other conditions being equal. For confirmation, compare the data
contained in Tables VIII and IX and the corresponding half-tones.
Especially note the variations caused by each variation in the heat
treatment in elongation, elastic limit, and reduction of area in the tension
tests, in the tensile strength on impact and its corresponding elongations,
as well as in the appearances of the fracture.

Comparing the microstructure and the physical properties of the cast
sample No. 3 (rapidly cooled in air and drawn) with those of the same
steel when forged and annealed (No. .4) gives a concrete example of what
has been said in Sec. 145 regarding the possible errors resulting whenever it
is thought that the average homogeneity of all components in a steel can
be judged on the basis of a microscopical examination which, in reality,
reveals only the distribution of the carbon. In the present case, for
instance, the results of the physical tests reveal a greater persistency of the
original chemical heterogeneities in Tests No. 3 of both steels, than in